Organization and structure of two mixed micellar phases of the sphingomyelin/Triton X-305 system.
Properties of mixed dispersions of sphingomyelin and the nonionic detergent, Triton X-305, were investigated by analytical ultracentrifugation and by autocorrelation spectroscopy of scattered laser light. These properties were compared with those of the sphingomyelin/Triton X-100 mixed micellar system reported previously [S. Yedgar, Y. Barenholz, and V. G. Cooper (1974) Biochim. Biophys. Acta 363, 98-111]. The substitution of the 30-unit ethylene oxide chain of Triton X-305 for the 10-unit chain of the Triton X-100 resulted in the appearance of two micellar phases at all detergent/lipid mixture ratios studied, whereas only a single mixed micellar phase was observed using Triton X-100. Despite this difference, the properties of the mixed lipid/detergent micelles obtained using Triton X-100 have been verified in the following respects: The detergent aggregation numbers in the mixed micelles are quite constant over a wide range of detergent molar fractions, being about 70 and 400 for the lighter and heavier mixed micellar phases, respectively. The detergent aggregation numbers are larger in the mixed micelle than in the pure detergent micelle. Very large sphingomyelin aggregation numbers can be accommodated within the mixed micelles, apparently by the critical intervention of the detergent molecules to produce a stable micellar structure.